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The contined use of the multiturn Indection gystenm and the Impending
insballation of a linae debuicher cavity have made 2 bebther understanding of
the operastion of the 200-MeV transport gystem Imperative. Thils study day was
dedicated to reducing the guadrupole steering and to reducing the chromaticity
of the 200-MaV transport.

The beam stesring problem In two parts of the 200-MeV transgort in the
booster tunel was reduced by the selective movement of several quadrupole
Hagnets,  The seoond improveanent in the beam travsport comed from an appoxi-
mate factor of ten decresmse in the vertical dlspersion In the beam displacement
b@@w&ea the linac fo booster turmel., A third feabures i & demonstration of the
sk better understanding of the 280-MeV trarsport Line exhiblited by prediction
of duadfupcle strengths necessary To not only reduce the chromaticity but also

B0 give & desdired beam size dn

s

tThe debincher ares,

fﬁﬁ%ﬁ Steering

Significant reduction in the qudd steering was achieved in two parts of
the 200-MeV lire, At the botton of the chute, quad 12 was moved ub “lg& mile
Ehet beam hitting the vertical center of gquad 11 wis also tentered in guad 12.

Tikewise, the quads bebwsen théfhmrizantal'bﬁﬁﬁfﬁﬁﬁ and the. i?flgﬁwﬁfﬂ auads 20,
21 oand 22, were roved horizontslly 88, 115 and 65 mils respectively toward

G m

booster center.so that beam 1s in the center of these quads when 1t Is alsc

cartared on multiwire § Just upstresm from the injecbion septun megnet 524
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Combériaan of Calculated Bedm Widths with Messurements

A zet of guadrupole currernts was calculated to make The upstalrs horizontal
bend achromatic, to meke the vertical displacement between the linac extension
and booster tumel achromatic and to produce a 2 om diameter walst in both the
horizontal and vertical planes at the new debuncher position (cloge to the pre-
sent multiwire 6 position). These values were set dn quads 6-15. The calculated
beam widths are compared with the widths measured with the multiwire profile

moritors in Flgure 1.

The X's are the calculated widths using a measured 90% emitiance beam area
of 10mmrad. U The: boxed "X 18 ape measured 'G0% profile widths that show up on the
miltiwire measurement display. Since a 90% profile width Is not egquivalent To a
0% emittarnce beam, the widths of the bases of the wire profiles are also shown
in Figure 1 by small circles. Except for the horizontal width at wire 3 (the
beam at this point was too wide for the multiwlire) the predicted and measured
widths are in substantlal agreement. Figure 2 shows an arbitary measured lLinac
emittance with the width of the §0% emlttance and the calculated 90% profile
width shown on the dlnset profile. The profile width is only 77% of the width of
the §0% emittance. This ratio, of course, depends on ikeddetaiied besin-distri—
pution and was worked out for the example shown. The profile base width dis thus

more comparable to calculated widths using a 90% emittance beam area.

Digpersion

The Iinac momentum was changed by varving the phase of tank 9. One higher
momentum value and. twoilewerswalues . were used tosstudytthe:thromatic properties
of the line. Their dispersion was determined from the shift in beam position at
each multiwire, Table L ghows the measured dispersion for the thres linac
momenta after the calculated achromatic values for the quads were pub in and Tthe
caleulated and measured dispersion for the "nominal' quadscurrents used oreviously.
Wires inside a translation should have a dispersive value other than zero in the
plane of the translation. Thus, wires 1, 2, and 8 should have a non—zero value in
the horizontal and 4 and 5 in the vertical. The agreement between the calculated

and measured values for the "nomingl™ quad strengths is seen to be very rough.
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The horizortal values of the two Llower monentun messtrensnts are Talrly

Ay o e g g Ay e i e A e e A ety et Ty g ob
avrElstent but the sene values e the TOInOImETTON feaiuainent sye Quilne

different, Lookirg at wire one horizontal for th momentum, 1t sesms

Lilely thet move Than Just the momenian oF the line

@

guad § at the achromatic value dld not sesm to give a measurdble Improvement 1in

vties of the line. : Lo the

Spsrating current. The vertical values for wires 8, 7 and 8 that are urid

in the table show a significant (approximately & factor of ten) lmprovement in

Gt e e — 2 AT S Tdvme mdye Fhe selsulated avgd o
thes verticsl athromatio propertiss the Line using the cslculated quad ourrents.

o Glmperslon mesasurensnt was

e & e e S
se The hordizomtsl oisner-

sion av wire 9 &b the Injection polnt to the ring. After the final tuneup of

star, the caleulated valus was ~1.20Y9 on/% and the messured valus was

"

=125 om/% In anexpectedly good agreamsnt with the calewlablonn. This

ER e A

arises in the horliontal tranglaebion over to the i wm“m‘ W@%’;ihy

the inflsetor. The loecation of the quads in this region wad chosen to provide

mneniblm mateling to the boogter for single-turn Indection, =

dispersion of -1.84%/cn, Changes in the ousd arrargenent are reguired to make
Thils part of the line achrosstic,
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